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Supplemental Methods

Statistical Methodology, Part A

Statistical analyses of non-microarray data:

For two-group comparisons with continuous valuables, the 2-tailed Student’s t test with
unequal variance, either paired or impaired depending upon the relationship of the samples
in the groups compared, was used to generate P values.

For comparisons between groups with non-continuous variables, the Pearson's chi-
squared (x2) test was used for P value generation.

For a Pearson correlation between two groups, correlation coefficier)jcs (r) and sample
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sizes (n) were used to calculate the t values using the formula before being
converted to P values applying 2-tailed Student's t distribution function.

For qRT-PCR experimental data, P values were calculated using the ACt values. P < 0.05
is considered as a significant difference.

Statistical Methodology, Part B

Abbreviations:
Fc = fold change; | Fc | = absolute fold change

A. Discovery set samples: CD4" T cells were isolated from the tumors (TIL), lymph nodes (LN)
and peripheral blood (PB) of 10 breast cancer patients and PB from 4 healthy donors
(clinico-pathological characteristics detailed in Supplemental Table 1B).

Clustering analyses

The dendrogram of unsupervised hierarchical clustering analysis was generated in R
with pvclust (Suzuki & Shimodaira, 2006) using the top 5% (n = 2,734) most variable probe
sets across all samples. Correlation distance and average linkage were used for the clustering
shown in Figure 1; other methods gave similar results (data not shown). Robustness of each
branch separation in the dendrogram was estimated by bootstrap analysis.

Gene selection

Analysis of the discovery set microarray data was a derivative of methodology used in a
previous study of patients with hypereosinophilic syndrome (Ravoet et al., 2009). The initial
criteria from our previous study were deliberately set to be very stringent because of the
small patient number (n = 3) in that study. Because the number of patients in this study’s
discovery set was higher (n = 10), we slightly loosened these criteria. Therefore, we
combined t test P values together with those obtained using the S-score algorithm and other
criteria (detailed in Figure A below) to generate a list of “significant” genes for a given
comparison (i.e. TIL vs. P-PB, TIL vs. LN, LN vs. P-PB, P-PB vs. D-PB, ER™ vs. ER" TIL or Ext vs.
Min TIL in Supplemental Table 2).
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In (Ravoet et al., 2009) we found that small sample sizes of microarray data required
different analytical approaches than those traditionally used for large datasets and used
uncorrected S-score P values with additional stringent filters. We found this was better than
using FDR or Bonferroni corrected t test P values to select consistent gene changes, including
those with low significance but potential biological importance. The S-score algorithm (Zhang
et al., 2002) permits direct testing of the hypotheses using probe level data and increases
the accuracy of differentially expressed gene identification based on a straightforward error
model, offering higher statistical power for small sample sizes (Kennedy et al., 2006). This
method showed excellent sensitivity and specificity in detecting low-level gene expression
changes with the rank ordering of S-score values more accurately reflecting known fold
change values compared to other algorithms (RMA, dChip and MASS5). The traditionally used
t test (using probe set level normalized data) is an accurate tool for large sample size data
analyses but accuracy decreases with sample size (Subramaniam and Hsiao, 2012). Thus, for
small sample size microarray data the t test is a low-powered statistical test and inference
could be based on an error model.

In this study, group comparisons were made for data from 10 patients (e.g. TIL vs. P-PB)
as well as for data from 5 patients (e.g. Ext vs. Min TIL). For these comparisons, we needed
to employ the same method and have this method be equivalent for each. The S-score
algorithm only permits comparisons between two samples and generates an S-score value
for each probe set and its associated P value [P value = 2 * (1 - pnorm(abs(S-score value)))].
To address this problem, we converted the mean S-score value to generate a combined S-
score P value for each two-group comparison (Figure A). This combination P value method
can be more stringent for large sample size datasets than for small ones (Whitlock, 2005),
which is the opposite of the t test. On the other hand, limitations using S-score exist such
that a large observed S-score could indicate a defective chip (or other unexplained factors)
rather than a biologically significant change. Other statistical tests using normalized probe
set level expression data, such as the t test, could potentially help to reduce this type of
error risk. For our small size dataset, we chose to combine two different statistical methods
(S-score and t test), each considering a different level of data (probe- and probe set-level,
respectively) and select genes determined to be significant by both methods, independent of
their relative degree of significance (to include low-significance gene changes with potential
biological importance). Additional filtering was applied to further eliminate inconsistent gene
changes of low significance (Figure A).
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Figure A: Statistical methodology used for discovery set samples
(example shown for the TIL vs. P-PB comparison)

SScoreBatch — S-score values Z transformation of mean S-score value to P value
probe level comparisons for a given — | (P_sm):

TIL sample paired with the PB P_sm =2 x (1 - pnorm(abs(mean S-score value)))
sample from the same patient (total =

10 comparisons — 10 S-score values)

Probe set level paired 2-tailed Student’s ¢ test

Raw Normalization of the raw / between the group of TIL samples and the group of
data intensities using the RMA method PB samples from patients
9 — P value (P_t test), correction FDR and Bonferroni
\ Calculate fold changes (Fc) between each patient
Determine the presence or absence of sample pair (Fc1-10) (P1’s TIL vs. P-PB (Fc1), P2's
each probe set in each group of samples TIL vs. P-PB (Fc2), etc.) and the fold change
>=80% P for “Present” between two groups (Fc)
>=80% A for “Absent”

S-score algorithm is used to generate one S-score value per probe set for each patient sample pair at the probe level, the mean S-
score values for all 10 patients were transformed to P value (P_sm), 2,955 probe sets have P_sm inferior to 0.05 (299 = |Fcl| <2
and 0 = |Fc| <1.5).

Student’s ¢ test (2-tailed with unequal variance) is performed in parallel using RMA normalized probe set level Log2 intensity values
between the two groups of samples (i.e. TIL and P-PB) from all 10 patients. This generates a second P value (P_t test) per probe
set, with 20,808 probe sets having a P_t test inferior to 0.05 where 14,581 remain after the FDR correction (10,507 = [Fcl<2, and
5761= | Fc|<1.5) and 283 after the Bonferroni correction (54 = |Fc|<2, 9= |Fc|<1.5).

1% We selected six primary lists of probe sets based on different criteria:

1. List with both P_sm and P_t test inferior to 0.05 and | Fc | superior to 2;

2. List with both P_sm and P_t test inferior to 0.05 and all of the |Fc1-10]| (patients 1-10) superior to 1.2;

3. List with P_t test_Bonferroni inferior to 0.05;

4. List with P_t test_FDR inferior to 0.002 and |Fc| superior to 2;

5. List with P_t test_FDR inferior to 0.05, | Fc| superior to 2 and all of the |Fc1-10| (patients 1-10) superior to 1.2;

6. List with P_t test_FDR inferior to 0.05 and all of the |Fe1-10]1 (patients 1-10) superior to 1.4.
2™ In all of these lists, we eliminated probe sets with either a Mean Log2 Intensity value inferior to 3.5 or detected as “Absent” in the
up-regulated group in all patients. For probe sets detected as “Absent” in >5 patients of the up-regulated group, we only selected
those with both types of P values inferior to 0.01.

Thus, for the TIL vs. P-PB we generated a list of 3,412 probe sets with 2,632 from the first list, 108 from the second list, 63 from the
third list, 376 from the fourth list, 190 from the fifth list and 43 from the sixth list.

Briefly, as shown in Figure A, the raw data (CEL files) were analyzed with the
SScoreBatch function of the SScore package in R (a language and environment for statistical
computing and graphics, available from http://www.r-project.org/) version 2.3.0 (Kennedy et
al., 2006; Zhang et al., 2002). S-score values for each two-sample comparison (either paired
or impaired depending upon their relationship in the groups compared) were generated
then the mean S-score values of all possible two-chip comparisons were used to calculate
the combined S-score P values (P_sm) [P_sm = 2 * (1 - pnorm(abs(mean S-score value)))].
RMA-normalized Log2(intensity) values were used for the calculation of t test P values and
the fold change values. For gene selection, we considered several lists of probe sets with
different levels of significance based on the S-score P values, the t test P values and the fold
change values. The detection values (“present”, “absent” or “marginal”) were further
considered to eliminate genes detected “absent” in the group with increased expression
levels. The selected genes are ranked based on the S-score P values. Additional genes
(indicated with a “+”) were selected on the basis of all criteria except the S-score P values.

We recognize that this approach is less stringent than traditionally used methodology.
Our goal for these analyses was to obtain an initial picture of the data and then use other
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For this dataset (tumor SN treatment of normal CD4" T cells), untreated control cells
(either non-stimulated [NS] or stimulated [S]) were in triplicate, and each sample treated
with a different tumor SN (NS+SN or S+SN) was compared to the three control samples using
the same concept shown in Method 2 (Figure B, above), which is detailed in Figure C (below).
We elected to separately compare each tumor SN to the three control samples because
there were potentially differences in individual SN’s of important biological significance (e.g.
SN019, from an extensively infiltrated tumor, was less immunosuppressive than SN’s from
minimally infiltrated tumors).

Figure C: Statistical methodology used for each tumor SN treated sample

Filters were applied using fold change values obtained by the RMA normalization method:

a. for|Fc| between 1.5 and 2, ASN vs. C

5-fold of AmaxintraControl. Individual SN
Probe sets detected “Absent” or A treated cells
“Marginal” in the up-regulated
sample(s) were eliminated. ASNvsC

b. for|Fc| superior to 2, ASNvsC 3-fold of AmaxintraControl A } Triplicates of
AmaxintraControl. AN control cells

Probe sets detected “Absent” or one
incidence of “Marginal” and | Fc | inferior control mean
to 3 were eliminated.

Using these filters, we generated a relatively accurate list of deregulated genes for
each tumor SN-treated sample (the high level of similarity between our microarray data and
gRT-PCR results for a list of randomly selected genes confirmed this accuracy [Supplemental
Table 5G, Tumor SN Expt#2]). Donor cells treated with SN from 2 extensive and 2 minimally
infiltrated tumors were considered separately; genes that were commonly changed by both
SN’s (minimal or extensive) were selected for further analysis. For NS+SN treatment, we
performed preliminary experiments where total CD4" T cells were treated with 3 diluted SN.
Genes from this experiment with consistent changes in at least two SN’s were included in
our subsequent analyses despite their lower overall fold change levels due to SN dilution.
Our rationale was because we found that in SN-treated memory (CD45R0O") CD4™ T cells
some gene changes were not detectable by microarrays but were using gRT-PCR (e.g. GNLY;
Supplemental Table 5, Tumor SN Expt#1). For the comparison between untreated S and NS
cells, the same filters were applied to individual S samples compared to the triplicate NS
samples and the gene changes commonly detected in all three S samples were considered to
be significant.

C. Discovery set, part 2: CD4" TIL (shown to be >95% CD45R0") from two tumors (TIL062
and TILO64) and CD4*CD45RO" T cells from a healthy donor blood (control) were split,
with half of the cells extracted immediately (time 0) and the remaining half extracted




Gu-Trantien, et al.

after a 24h rest ex vivo prior to gene expression analysis using microarrays (Clinico-
pathological characteristics detailed in Supplemental Table 1C).

First, each 24h rested TIL was compared with its corresponding time Oh fresh TIL.
Genes with an absolute fold change >2 in these TIL comparisons (2 tumors) were initially
selected with subsequent elimination of any detected as “Absent” or “Marginal” in the
upregulated group. Genes that changed in only one TIL were considered only if the absolute
fold change was >5. Because the two tumors used in this experiment were differentially
infiltrated with lymphocytes (TILO64=extensive and TILO62=minimal), they were analyzed
separately. This fold change limit was stringently applied to any gene changes that were
specific for only one tumor but less stringent for changes common to both tumors.

Second, we also compared gene changes in the rested TIL with rested memory CD4"
CD45RO" T cells from a healthy donor (RO in Table A) and changes detected in the rested TIL
but not the rested RO cells were selected. Genes were selected if they had an absolute fold
change in the 24h rested RO (compared to RO time 0) of <1.2; some genes with an absolute
fold change >1.2 in the rested RO but with high ratio values of ATIL vs. ARO (variable on the
basis of the fold change values of the rested TIL and the rested RO) were also selected (listed
in Table A with the definition of ATIL and ARO shown in Figure D).

These lists were selected using simple methods to quickly identify genes that
commonly changed under different circumstances for additional analysis, focusing on genes
whose expression was also altered in the TIL vs. P-PB comparison (discovery set).
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Table A. Criteria used for data analysis of 24h rested TIL

24h vs time 0
Fc>2 1.2<Fc<1.5 ATIL/ARO >5
Common gene changes (up) LO628TILOBA Fo>5 o Fc<1.2 |or Feo15 ATIUARO >3
Common gene changes (down Fo<-2 Fc>-1.2 | or ~1.5<Fc<1.2 |ATIL/ARO |<-5
g 9 Fc<-5 ' Fc<-1.5 ATIUARO  <-3
Fc>5 1.2<Fc<1.5 ATIL/ARO >5
TIL Min (up) Fc>10 Fc<1.2 |or|Fc>1.5 ATIUARO  >5
Fc>5 Fc>1.5 ATIL/ARO >10
TiLoe2 Fc<-5 and RO -1.5<Fc<1.2 ATIL/ARO <-5
TIL Min (down) Fc<-10 Fc>-1.2 | or [Fc<-1.5 ATIL/ARO <-5
Fc<-5 Fc<-1.5 ATIL/ARO <-10
Fc>5 1.2<Fc<1.5 ATIL/ARO >5
TIL Ext (up) Fc>10 Fc<1.2 |or|Fc>1.5 ATIL/ARO >5
Fc>5 Fc>1.5 ATIL/ARO >10
TiLoe4 Fc<-5 RO -1.5<Fc<1.2 ATIL/ARO <-5
TIL Ext (down) Fc<-10 Fc>-1.2 | or [Fc<-1.5 ATIL/ARO <-5
Fc<-5 Fc<-1.5 ATIL/ARO <-10

Figure D: Definition of ATIL and ARO

TIL 24h RO 24h

ARO
4 RO TO

ATIL

v TILTO

D. Public data (Th subsets): Thl, Th2, Tfh, Tcm and Tem subsets from public dataset #1
(Chtanova et al., 2005); Treg, Th17 enriched population, CD25" and Memory(vs. Naive)
subsets from public dataset #3 (Miyara et al., 2009) (characteristic details of each subset
in Supplemental Table 3A).

Public dataset #1 (Chtanova et al., 2005) and set #3 (Miyara et al., 2009) were analyzed
separately using different criteria and filters that were specifically adapted for the biology
and intensity range of each dataset. These methods are empiric because only simplicates or
duplicates were available and the cell populations were not equivalent (i.e. the arrays were
performed using cell clones or purified cells with different levels of specificity depending on
the combination of surface markers employed), making it impractical to apply the same
method to each dataset. Based on our selection criteria (the criteria or filter details used in
this study are not exclusive and while it is possible to define others using similar concepts
and arguments to generate slightly different gene lists, the global view of these expression
profiles would remain similar), genes that were relatively specific for a given Th subset (with



Gu-Trantien, et al.

some overlap between subsets due to Th plasticity and the relative gene-cell specificity for a
given Th subset; e.g. Th1 and Th2) were selected.

Briefly, for public dataset #1 (Chtanova et al., 2005) (this method applies to the Th1, Th2,
Tfh, Tcm and Tem subsets), we selected genes with an absolute fold change >2 in both
comparisons considered as shown in Table B for the Th1 subset: 1) Thl subset compared to
cord blood naive (CD45RA’) CD4" T cells (“Th1 vs. naive”; Table B); and 2) Thl subset
compared to the mean intensity of the other Th subsets (“Th1/Ave”; Table B). The Th1 and
Th2 cells were polarized clones derived from cord blood naive cells whereas Tfh, Tcm and
Tem cells were purified from adult donors (tonsil or blood). Because adult blood naive cell

“, n,

data was absent in this study, we also included cord blood (footnote “e”; Table B) and adult
blood (footnote “c”; Table B) naive cells from public dataset #2 (Lee et al., 2004) as controls.
This helped to eliminate non- or very low-specific gene changes by only considering genes
with an absolute fold change >4 in a given Th (Th1 in this example) subset compared to adult
blood naive cells (“Th1/AB4”; Table B). An additional list of gene changes with an absolute
fold change >4 in the “Th1l vs. naive” comparison and >2 in the “Th1/AB4” as well as the
“Th1/Ave” comparisons was also considered. Because a small number of probe sets were
absent from dataset #2 (derived from Affymetrix gene chip U133A plus U133B analysis;
footnote “c” and “e”; Table B), adult blood naive cells (footnote “f”; Table B) from public
dataset #3 (Miyara et al., 2009) were also incorporated as an additional control. For this
small number of probe sets, the ratio value of “Th1/AB4” (as well as for the other Th subsets)
is calculated between the Thl subset samples from dataset #1 and the adult blood naive
control sample from dataset #3 (footnote “g”; Table B). Because a direct ratio calculation
between samples from different datasets may introduce errors, for these probe sets we only
considered genes with an absolute fold change >4 in the “Th1 vs. naive” comparison and >2
in the “Th1/AB4” and “Th1/Ave” comparisons. The calculation details and selection criteria
are shown in Table B below.
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Table B. Methodology used for Th subsets from public dataset #1

Calculation :
a a a
Probe Set hi 25 Th1/AB4° Th1/Awe® Th25Vs. 10/AB4 Th2/Ave T V- T1ABA  Ti/Awe
naive naive naive
ith
1007_s_at VCV';% apqd 0512 0524 0881 0422 0432 0699 0667 0682  1.228
without
1552256 a at o oo 1033 1012 1422 0921 0902 1221 0608 0595 0730
CbRA* P
a a e
Probe Set Tem™\s. - 01 /AB4 Tem/Ave T8M - 1om/AB4 Tem/Ave GErrva, Ve
naive naive AB4° pb25
RA*f
with
1007_s_at CBaw Apql 0633 0647 1147 0605 0619 1.084 1.022  1.313
1552256_a_at ‘(":’:;T\’/:tAB“e 0.669 0.655 0.818 0709  0.694  0.877 0.979

Selection criteria :

Th1 vs. c d
Example Th1 naive | T1/AB4° Th1/Awe’ Rank
The selection creteria for Th2, Tth, Tcm
>2 (up) or|>4 (up) or and Tem are similar to Th1.
either <0.5 <0.256
with (down) |(down) |>2 (up)or
CBAvs.AB4 <0.5
>4 (up) or|>2 (up) or|(down)
or <0.25 <0.5
(down)  |(down) Thi/Ave
without? >4 (up) or|>2 (up) or|[>2 (up) or
CBdvs AB4 only <0.25 <0.5 <0.5
’ (down) |(down) [(down)

aTh1 and Th2 are in vitro polarized clones from cord blood naive cells; T, Tcm and Tem are purified cells from tonsil or adult
peripheral blood; from public data set #1 from paper PubMed ID: 16339519 ; Affymetrix gene chip U133plus2.0 performed in
duplicate

®Naive = cbRA* = cord blood CD45RA* naive CD4* T cells from public data set #1 from paper PubMed ID: 16339519 ;
Affymetrix gene chip U133plus2.0 in simplicate

¢AB4 = adult peripheral blood CD45RA*CD62L" naive CD4" T cells from public data set #2 from paper PubMed ID: 15210650
; Affymetrix gene chip U133A + U133B (a bit smaller number of probe set than U133plus2.0) performed in simplicate

dAve = Mean value of other 4 Th subsets, here for Th1, Ave = (Th2+Tf+Tcm+Tem)/4

®CB4 = cord blood CD45RA*CD62L"* naive CD4" T cells from public data set #2 from paper PubMed ID: 15210650 ;
Affymetrix gene chip U133A + U133B (a bit smaller number of probe set than U133plus2.0) performed in simplicate

fob25"RA* = adult peripheral blood CD45RAYCD25™ naive CD4* T cells from public data set #3 from paper PubMed ID:
19464196 ; Affymetrix gene chip U133plus2.0 performed in simplicate

9For probe sets that were absent in Affymetrix gene chip U133A + U133B data (public data set #2), the ratio of Th1/AB4
(idem. for other Th subsets) was calculated relative to adult peripheral blood CD45RA*CD25™ naive CD4" T cells (= pb25~
RA*Y from public data set #3
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For public dataset #3 (Miyara et al., 2009)(Treg, Th17 enriched population, CD25" and
Memory|[vs. Naive] subsets; purified from adult peripheral blood according to their relative
intensity of surface CD45RA and CD25 expression; Table C), different criteria adapted to each
subset were used for the selection of subset specific genes. The calculation details and
selection criteria are listed in Table C. Specifically we considered the following for the
individual subsets:

Treg (=CD45RACD25""" activated Treg population; Table C): Miyara et al. identified a new
combination of Treg surface markers (CD45RA and CD25) based on the intensity of their
expression (CD25 surface expression is proportional to FoxP3 intracellular protein levels in
CD45RA [=CD45R0"] cells; e.g. CD45RAT[RO'ICD25™ corresponds to
CD45RA_[RO+]FoxP3high). By considering genes with an absolute fold change (versus naive
cells) >2 in the CD45RA™CD25"" activated Treg subset and eliminating those with similar
expression levels in the other CD25" populations (genes with similar changes in the
CD45RA™CD25™ resting Treg were not eliminated because this population is also
immunosuppressive; Table C), genes specific for the Treg subset were selected.

Th17 (=CD45RA"CD25" Th17 enriched population; Table C): Miyara et al. also found that the
CD45RA™CD25"" cells (corresponding to CD45RA_FoxP3'°W) were enriched with IL-17
producing Th17 cells (note: IL-17 is also produced at lower levels by other Th subsets
including purified Treg)(Supplemental Table 3A; Table C below). We therefore used these
data to identify genes associated with a Th17-enriched population, whose expression levels
were proportional to the percentage of IL-17 producing cells but not to CD25 (or FoxP3)
expression intensity in the purified Th subsets. Briefly, we selected genes with an absolute
fold change (versus naive cells) >2 in the CD45RA"CD25"" population and then considered
those whose expression levels increased (or decreased for downregulated genes) in parallel
with the percentage of IL-17" cells in the other populations (detailed in Table C). Because the
CD45RA*CD25™" population also contains a very small number of IL-17" cells (compared to
CD25™ naive cells), genes differently changed in this population (e.g. genes upregulated in
Th17 enriched CD45RACD25™" but downregulated in this CD45RA*CD25"" population with
ratio <0.5; Table C) were eliminated. Due to the lack of a more specific gene expression
dataset for the Th1l7 subset, this analysis provides a valid impression of Thl7 gene
expression, which is supported by the number of known Th17 specific genes (e.g. CCL20,
ILIR1, RORC, etc.; Supplemental Table 3) in the data derived applying this analytical
approach. A number of these genes were confirmed by qRT-PCR (Figure 3) or by flow
cytometry (Supplemental Figure2).

CD25" (=four populations containing CD25" cells; Table C): By selecting genes with an
absolute fold change (versus naive cells) >2 in all four CD25" populations (compared to a
CD25™ population), we produced a list of commonly changed genes for CD25" CD4" T cells
(independent of CD25 expression intensity).

Memory (=three CD45RA_populations; Table C) vs. Naive: By considering the three CD45RA
(=CD45R0") memory populations (compared to two CD45RA’ naive populations) in
diminishing importance according to their surface CD25 positivity (the fold change limit set
at 2 for the CD45RA"CD25 7+ population [compared to naive cells], 1.5 for the CD25™ and 1.5

10
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for the CD25""" CD45RA™ populations, respectively) and applying additional criteria (Table C),
commonly changed genes in the three memory cell populations were selected.

Table C. Methodology used for Th subsets from public dataset #3

Calculation
selected genes with rank Ratio vs. pb CD4* CD45RA*CD25™ cells Ratio of ratio
. . Memory
Th t lati 1 2 4 Ti Th17 h
subsets/subpopulations [1] 2] [3] [4] reg (enriched) . Naive
CD45RA" CD45RA™ CD45RA™ CD45RA-
Memory

CD25**  CD25™* CD257* CD25™
Probe set T Th17 CD25 . : 21/[3 2]/[41 3]/ 4)/[3 41 4112 3)/[1
robe se reg + B o) Fop Fopa) (Forpa) 21031 [2U04 | BV [4V8 [V (421 | I8V

vs. Naive vs. Naive vs. Naive vs. Naive

232968_at up1 up? 2.06 87.99 2.47 29.17 | 35.5807 3.0161 | 1.20065 11.79703 14.1641 0.331557 1.2006
224361_s_at up1 1.04 2.43 1.74 6.70 | 1.3953  0.3628 | 1.670386 3.845947 6.424215 2.756451

226034 _at up8 up115  up1 up192 4.16 215.97 11.28 63.29 | 19.1413  3.4121|2.711206 5.609761 15.20922 0.29307( 2.7112
214470_at up1 0.83 7.38 30.23 16.35| 0.2443  0.4518 | 36.32376 0.540697 19.64015 2.213511| 36.3238
223836_at 0.16 0.16 10.88 0.15| 68.1295  0.9338 | 0.014976 72.95991 1.092625 1.070901| 66.7749
1405_i_at down1 0.35 0.30 19.09 0.72 | 63.6055 2.3968 54.9054
230983 _at down1 1.37 0.53 0.65 0.42 2.116825 1.541437 3.262952 1.271279

209840_s_at down1 0.06 0.02 0.10 0.02| 5.1815 1.0376 | 0.573015 4.993538 2.861372 0.96372 0.5730
231798_at down1 1.02 0.07 0.08 0.14| 1.1236  1.9407 | 12.34041 0.57897 7.14473 0.515276( 12.3404
1553645_at  |up20 1.07 2.97 0.28 1.35[ 10.5045  2.2041 3.7866

Public data 3 from paper PubMed ID: 19464196; Affymetrix gene chip U133plus2.0 performed in simplicate
In color are highlightened the most up/down-regulated gene for each sub-population [Treg, Th17, CD25+, (Memory vs. Naive)] and the concerned calculation
values

Selection criteria :

Th subset Considered ratios Considered ratios of ratio Rank

CD45RA™ CD25"* (FoxP3") vs. Naive [2]:
Treg Fe>2 (up) or <0.5 (down) and |[2/[3]>2, [2]/[4]>1.5 [2113]

CD45RA™ CD25** (FoxP3) vs. Naive [4]
_ CD45RA* CD25** (FoxP3"°) vs. Naive [1]
Th17 (enriched) up: Fold]>2 and Fo[{]>0.5 and |[4]/[1]>2, [4)/[3]>1.5, [3)/[1]>1.5 [41/12]

down: Fc[4]<0.5 and Fc[1]<2

[1], [2], [3] and [4]:

CcD25 Fc>2 (up) or <0.5 (down) no [4]

CD45RA™ CD25 '* (FoxP37) vs. Naive [3]
CD45RA™ CD25*" (FoxP3°) vs. Naive [4]
) CD45RA™ CD25""* (FoxP3™) vs. Naive [2]
Memory vs. Naive and |[3)/[1]>1.5 [31/[1]

[3]: Fc>2 (up) or <0.5 (down)
[4]: Fc>1.5 (up) or < 0.67 (down)
[2]: Fc>1 (up) or <1 (down)

Th subsets/subpopulations Effect on naive Th cell proliferation  |L-17* cells (%)
Additional information CD4" CD45RA* CD25™ (FoxP3°) low suppressive 3.6
about the nature of | CD4* CD45RA- CD25"*" (FoxP3") high suppressive 8.9
each population  |CD4* CD45RA™ CD25 ~* (FoxP3") high enhancive 7.4
CD4* CD45RA™ CD25™* (FoxP3°) low enhancive 16.2

The ratio values from public dataset #2 (Lee et al., 2004) between naive CD4" T cells
isolated from adult peripheral blood and those from cord blood were included in the heat
maps (Figures 1 and 2) and in Supplemental Table 3 to demonstrate any potential
differences.

We decided it was important to re-analyze these public datasets because Chtanova et al.
did not provide a list of altered genes for the Th subsets in dataset # 1 and Miyara et al.
provided only minimal analysis of dataset #3. The gene lists derived from our re-analysis are
certainly not definitive for Th subsets; however, they do provide considerably extended lists
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of relatively specific gene changes reflecting the individual Th subsets. They also include
genes commonly changed in several subsets, which mirrors the well-known plasticity of the
adaptive immune response. These data were used to make a molecular fingerprint of the
individual Th subsets present in the TIL and produce a global image of their presence or
absence among the tumor-infiltrating CD4" T cells. Confirmation experiments using flow
cytometry and gRT-PCR were guided by these data, which largely verified the changes in
marker gene expression.

Note: Due to the fold change limit which is fixed to 32-fold in the heatmaps (Figures 1 and 2),
some differences are not visually distinguishable between the Th subsets that commonly
share an increase or decrease in specific gene expression albeit at different levels of
expression (these genes are included in Supplemental Table 3).
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Fiqure S1:

Flow cytometric analysis (FACS) of the cellular
subpopulations present in human breast tumors

(Patients from the Confirmation Set; Table S1C)


















Fiqure S1F:

Gu-Trantien, et al.

Antibodies used in the flow cytometry experiments to identify cellular

subpopulations in homogenates of human breast tumor fragments

Antibody Alternate name Gene symbol | Fluorochrome Source Reference Page
EpCAM CD326, TACSTD1 EPCAM FITC Myltenyi Biotec 130-080-301 2
CD3 CD3E PerCP BD 347344 3
CD4 CD4 PE BD 345769 4
CD4 CD4 APC BD Pharmingen 555349 3
CD8 CD8A/CD8B FITC Beckman Coulter AQ7756 4
CD8 CD8A/CD8B PE BD Pharmingen 555367 4
CD10 MME PE BD Pharmingen 555375 2
CD14 CD14 PerCP BD 345786 3
CD19 CD19 PE BD 345777 3
CD45 PTPRC PerCP BD 345809 2
CD45 PTPRC APC BD Pharmingen 555485 3
CD56 NCAM1 PE Beckman Coulter AQ07788 3




Figure S2:

Flow cytometric analysis of surface marker expression
on CD4* tumor infiltratin | m hoc tes TIL
from human breast tumors®

(Patients from the Confirmation Set; Table S1C)

*The images shown represent duplicate or triplicate experiments obtaining similar results
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Antibodies used in the flow cytometry experiments to examine T cell subpopulation

markers in homogenates of human breast tumor fragments

Antibodies used to investigate surface molecule expression on CD4" TIL using flow cytometry

Antibody A:::Zte Gene symbol Fluorochrome Source Reference Antibody A:::::te Gene symbol Fluorochrome Source Reference
CD3 CD3E PerCP BD 345766 CD146 MUC18 MCAM APC Myltenyi Biotec 130-092-849
CD4 CD4 APC BD Pharmingen 555349 CD166 ALCAM PE BD Pharmingen 559263
CD45RA PTPRC FITC BD Pharmingen 555488 CD200 OoxX2 CD200 PE BioLegend 329205
CD45RO PTPRC FITC BD 555492 CCR4 CD194 CCR4 FITC R&D FAB1567F
CD45RO PTPRC APC BD 340438 CCR4 CD194 CCR4 PE R&D FAB1567P
TCRaB TRA@ FITC BD Pharmingen 555547 CCR5 CD195 CCR5 FITC R&D FAB182F
CD6 CD6 PE BD Pharmingen 555358 CCR5 CD195 CCR5 PE BD Pharmingen 555993
CD7 CD7 FITC BD 347483 CCR6 CD196 CCR6 PE eBioscience 12-1969
CD7 CD7 PE BD 332774 CCR7 CD197 CCR7 PE BD Pharmingen 552176
CD11b ITGAM PE BD Pharmingen 555388 CCR7 CD197 CCR7 PerCP R&D FAB197C
CD18 LFA-18 ITGB2 FITC eBioscience 11-0187 CX3CR1 CX3CR1 PE BioLegend 341603
CD24 CD24 FITC BD Pharmingen 555427 CXCR3 CD183 PerCP R&D FAB160C
CD24 CD24 PE BD Pharmingen 555428 CXCR4 CD184 CXCR4 PE BD Pharmingen 555974
CD25 IL-2Ra IL2RA FITC BD 345796 CXCR5 CD185 BLR1 PerCP-Cy5.5 BioLegend 335001
CD25 IL-2Ra IL2RA PE BD 341011 4-1BB CD137 TNFRSF9 FITC eBioscience 11-1379
CD26 DPP4 FITC BD 340426 BTLA CD272 BTLA PE BD Pharmingen 558485
CD27 TNFRSF7 FITC BD Pharmingen 555440 CRTH2 CD294 GPR44 PE Myltenyi Biotec 130-091-238
CD27 TNFRSF7 PE BD Pharmingen 555441 CTLA-4 CD152 CTLA4 PE BD Pharmingen 555853
CD28 CD28 PE eBioscience 12-0289 FAS CD95 FAS FITC R&D FAB142F
CD35 CR1 PE BD Pharmingen 559872 FAS CD95 FAS PE BD 340480
CD38 CD38 PE BD Pharmingen 555460 GITR AlITR TNFRSF18 APC eBioscience 17-5875
CD43 SPN FITC BD Pharmingen 560198 HLA-DR HLA-DRA/B1-6 PE BD Pharmingen 555812
CD44 CD44 PE BD Pharmingen 555479 HLA-DR HLA-DRA/B1-6 PerCP BD 347402
CD44 CD44 APC BD Pharmingen 559942 ICOS CD278 ICOS PE BD Pharmingen 557802
CD49D ITGA4 PE BD 340296 IL-1R1 CD121a IL1R1 FITC R&D FAB269F
CD54 ICAM1 PE eBioscience 12-0549 IL-2RB CD122 IL2RB PE BD 340254
CD55 DAF CD55 PE iQP Prosan IQP-520R IL-6ST CD130 IL6ST PE R&D FAB228P
CD57 B3GAT1 FITC BD 333169 IL-7R CD127 IL7R PE BD Pharmingen 557938
CD58 CD58 PE BD 340295 IL-... CD127 IL7R . wunw Fluor 647 |__ Pharmingen 558598
CD59 MIRL CD59 PE iQP Prosan IQP-521R IL-12RB2 IL12RB2 PE R&D FAB1959P
CD62L SELL PE BD 341012 IL-17RB IL17RB PE R&D FAB1207P
CD69 CD69 PE BD 341652 IL-17RD IL17RD FITC R&D FAB2275F
CD71 TFRC PE BD Pharmingen 555537 0X-40 CD134 TNFRSF4 PE BD Pharmingen 555838
CD73 NT5E PE BD Pharmingen 550257 OX-40L CD252 TNFSF4 PE BD Pharmingen 558164
CD80 B7-1 CD80 FITC BD Pharmingen 555683 PD1 CD279 PDCD1 FITC eBioscience 11-9969
CD80 B7-1 CD80 PE BD 340294 TGFBR2 TGFBR2 PE R&D FAB241P
CD86 CD86 PE BD Pharmingen 555658 TGFBR3 TGFBR3 FITC R&D FAB242F
CD109 CPAMD7 CD109 PE eBioscience 12-1099 TGFBR3 TGFBR3 PE R&D FAB242P
CD146 MUC18 MCAM PE BD Pharmingen 550315 CD11c ITGAX APC BD 333144




Fiqure S3:

Flow cytometric analysis of cellular subpopulations
expressing CXCL13 in human breast tumors

(Patients from the Confirmation Set; Table S1C)









Figure S3C:
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Antibodies used In the flow cytometry experiments to examine ceii surface markers and
intracellular CXCL13 protein expression in homogenates of human breast tumor fragments

Antibody Alternate name Gene symbol Fluorochrome Source Reference
CD3 CD3E PerCP BD 347344
CD4 CD4 PE BD 345769
CD4 CD4 PerCP BD 345770
CD8 CD8A/B FITC Beckman cuuner A07756
CD10 MME PE BD Pharmingen 555375
CD14 CD14 FITC BD Pharmingen 555397
CD16 FCGR3A FITC Beckman Coulter IM0814
CD19 CD19 PE BD 345777
CD38 CD38 PE BD rriairnnyeti 555460
CD45 PTPRC PerCP BD 345809
CD56 NCAM1 PE Beckman Coulter AQ07788
CD200 ox2 CD200 PE BioLegend 329205
CD271 NGFR PE BD Pharmingen 557196
culiuauvl |yu 1 APC R&D IC002A
CXCL13 CXCL13 APC R&D IC801A
CXCR5 CD185 BLR1 PE R&D FAB190P
ENG CD105 ENG PerCP R&D FAB10971C
EpCAM CD326, TACSTD1 EPCAM FITC Myltenyi Biotec 130-080-301
PD-, CD279 PDCD1 FITC eBioscience 11-9969
STRO-1 FITC Santa Cruz Biotechnology sc-47733
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Figure 4.

Hematoxylin & Eosin and Immunohistochemical
Staining of Human Breast Tumors

(Patients from the Confirmation Set; Table S1C)






























Figure S4J:

Leukocytes Infiltrating Breast Carcinomas
Overview ot IHC staining analysis

Gu-Trantien, et al.

CD45 CDh4 CD8 CD20 CD23 CD68 CXCL13 BCL6" Ki67°
Patient ID* Parameter _ B} _ _ B} _ Global
intra Stromal intra Stromal intra Stromal intra Stromal intra Stromal Intra Stromal «ob | Tumor| TIL [Tumor| TIL
tumoral tumoral tumoral tumoral tumoral tumoral Intensity
TILO11 Intensitvb ++ +++ + ++ ++ ++ o/+ + 0 0 o/+ + + o+ o+ . +
Cell orqanizaﬂone D D/A D AD D D/A D D/A D D
TILO19 Intens-|ty _ ++++ +++ ++ ++ +++ ++ + + 0/+ + +++ + ot o+ o+ et .
Cell organization D D/A D D/A D D/A D AID D A D D
Intensity 0/+ + 0 + 0 0/+ 0 + 0 ndf 0 0/+
TILO47 —— == + .d. .d. +++ +
0 Cell organization D AD AD AD AD D D o nd nd o
Intensity +++ ++++ + +++ ++ +++ 0/+ +++ 0 + o/+ 0/+
TILO64 - ++ ++ ++++ | +++ ++
Cell organization D AD D AD D AD D AD A D D
TILOGS Intens.ity . ++ +++ + ++ + + 0/+ ++ 0 + + ++ o . o+ t .
Cell organization D/IA AD D AD D D/A D AD A D D
TILO27 Intens'ity . + ++ 0/+ + + + 0 + 0 0 0 0 +
Cell organization D AID D AD D D D/A
TILO29 Intens_ity _ ++ ++ + ++ ++ + 0 + 0 o/+ ++ + +
wen Organization D D/A D AD D D/A AD A D D
Intensity 0/+ + 0 + 0/+ + 0 + 0 + 0/+ +
+
TILo40 Cell organization D AID A D D A A D D o
TIL042 Intens-lty : + ++ 0/+ ++ + + 0/+ + 0 0 0/+ + N
Cell organization D AD D AD D D D D/A D D
TIL049 Intensity 0/+ + 0/+ 0/+ 0 + 0 0/+ 0 0/+ 0/+ + N
Cell organization D D/A D D D/A D/A A D D
TILO54 Intens.ity . 0/+ ++ 0 ++ 0/+ + 0 + 0 0 0/+ + +
Cell organization D AD AD D D/A D/A D D
TILOS5 Intens'ity . 0/+ + 0/+ + 0/+ 0/+ 0 + 0 0/+ 0/+ 0/+ o+
Cell organization D AD D AID D D/A A A D D
TILOGY Intens_ity _ + +++ o/+ ++ + + 0 + 0 o/+ + + +
Cell organization D D/A D D D D AD A D D
Intensity +++ ++ + ++ + +
* +
TiLor4 Cell organization A A D A A D
TIL129 Intensity ++ +++ + +++ ++ + + ++ 0 0o/+ ++ ++ o
Cell organization D AD D AD D D D AD A D D

apatients from the confirmation set (Table S1C)

dHC staining intensities were evaluated at 6 lewvels (relative levels within the assessed tumors); range includes 0, O/+, +, ++, +++ & ++++
°TLS (Tertiary Lymphoid Structure) levels were evaluated at 6 levels (relative levels within the assessed tumors); range includes 0, 0/+, +, ++, +++ & ++++ (determined by CD45 staining)

9TLS size was estimated at 3 levels (relative levels within the assessed tumors) including small (S), medium (M) & large (L)

€Cellular organization (for CD45, CD4, CD8, CD20, CD23 & CD68 staining) was identified in four patterns: D (= diffuse); A (= aggregate); D/A (= D+A with D>A); A/D (= D+A with A>D)

fn.d. = not-determined

*TILO74 was minimally invasive and therefore intra-tumoral lymphocyte lewvels could not be accurately determined
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Antibodies used to investigate major leunvuey e pupulauuiis
in human breast tumors by IHC staining

Figure S4K:

Antibody

Gene symbol

Dilution Source

Reference

R&D Systems

CD3E 1/100 Dako A0452

CD4 1/20 BioSB BSB5153
CD8A/B 1/50 Dako M71031
MS4A1/2 1/200 Dako M075529

FCER2 ready to use |Ventana 790-4408
PTPRC 1/100 Dako M0701

CD68 ready to use |Dako 1S60930

MKI67 1/50 Dako M724001

BCL6 1/20 Lelca MICrosystems |NCL-L-BCLb-5o4

Gu-Trantien, et al.
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